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Introduction
The assimilation of immigrants with respect to the social, cultural, and economic conditions in their host countries lies in the center of the debate of immigration policy in Europe. Kahanec and Zimmermann (2010) note that the "proper management of high-skilled immigration is of key importance for Europe", and the OECD (2010a, 2010b) emphasizes the importance of policy reforms in order to clause the prevalent employment gap especially in the high skilled manufacturing sector particularly in Germany. There, politicians from all sides vow to increase immigration of high skilled labor. However, the question of whether Germany is in fact an attractive host-country for labor immigrants in the long run is open:
what are the earnings opportunities of immigrants as compared to those of natives? Is there a catching-up process with additional time spent in Germany (as found for the United States by Chiswick (1978) ) or are immigrants faced with persistent earnings disadvantages? Are there differences among various skill groups, i.e. do highly skilled immigrants suffer greater wage penalties than low skilled immigrants as compared to their native counterparts? Moreover, do highly skilled immigrants face sufficiently dispersed returns to skills that make it attractive for them to come to Germany? The answers to these questions are particularly relevant in light of the ongoing global "Battle for Brains" (Bertoli et al. (2009) ) in which Germany with its highly skilled workforce is engaged.
I study how newly arrived immigrants adjust to natives in terms of wages. I identify the effect of time spent in the host country on hourly wages, i.e. the manner in which years since migration influence the wage assimilation of immigrants in Germany. Furthermore, I look at how differences in returns to experience between natives and immigrants affect the assimilation process of immigrants. As it is a political and economic objective to attract full time working immigrants, I restrict my analysis to the group of full time working first generation immigrants and examine whether they assimilate in terms of wages. 2 The assimilation of immigrants to Germany has been investigated mainly on the basis of the German Socio-Economic Panel (GSOEP) 1 (see, among others, Aldashev et al. (2009) , Massey (2003, 2005) , Schmidt (1997) , and Zeager (1999) ). The results and methods used to obtain the effect of time spent in Germany (ysm) on wages vary considerably: while some researchers report no significant ysm-effect (Schmidt (1997) , Zeager (1999) ), others find a concave effect as reported in Chiswick (1978) (i.e. Aldashev et al. (2009) ) or even a slightly convex effect (as documented in Constant and Massey (2003) ).
This study contributes to the literature by looking not only at immigrants and natives in general but by doing separate analyses for high, medium, and low skilled workers. Also, in contrast to previous work on the field that omits important variables such as occupational and industry information or does not control for age at migration (Chiswick and Miller (2003) , Adsera and Chiswick (2007) ), I control for an extensive array of socio-economic background information.
I present evidence that the assimilation pattern as measured by the effect of time spent in the host country is generally significant in Germany. Nevertheless, there are substantial differences in the extent of wage convergence between immigrants and natives over their working lives, especially with respect to their skill level. These differences are partly driven by disparities in the returns to experience. At low values of work experience, additional work experience yields lower returns for immigrants than for natives. After 19 years of work experience, returns to additional experience are higher for immigrants than for natives.
However, the earnings gap has by that time already widened too far, such that wage convergence cannot be achieved. Results also differ by skill groups: immigrants are able to catch up with their native counterparts if they are low skilled and face wage divergence if they are highly skilled. This finding partly confirms that Duleep and Regets' (1996) U.S. result is 3 also valid in Germany, i.e. that there exists an inverse relationship between initial earnings and subsequent earnings growth for immigrants.
Theoretical background
Theoretical explanations for wage differences between immigrants and natives as well as the subsequent convergence or divergence of wage levels for both groups are diverse and lack a single coherent superstructure. I present three main conceptual approaches and derive their implications for the earnings path of immigrants over time relative to that of natives.
The most widely used departure point in dealing with differences in earnings is human capital theory (Becker (1975) , Mincer (1974) ). Existing inequalities in earnings are traced back to differences in skills, which in turn lead to differences in productivity and thus different wages. Immigrants who arrive in their new host country often lack country-specific human capital -such as information about customs and traditions, or information about labor market institutions -irrespective of whether or not their formal educational qualification is the same as that of natives. The lack of these country-specific skills may lead to lower starting wages of immigrants as compared to natives. By upgrading their level of skills (i.e. by investments in their human capital), immigrants should be able to increase their productivity and catch up with natives, ceteris paribus. Thus, we would assume that the time spent in the host country which is used to invest in host country-specific skills should have a positive effect on immigrants' wages. The effect of years since migration could therefore be positive, given such investments in host country-specific human capital occur.
To account for an initial earnings gap between immigrants and natives, we can also refer to theories of discrimination. According to Becker (1957) , discrimination arises when members of one group (e.g. immigrants) are treated differently (i.e. are paid less or are less likely to be promoted) than the members of a different group (e.g. natives), even though both 4 groups may dispose of the same observable characteristics. The earnings gap may arise because of statistical discrimination or stereotypical thinking of employers or only pure preference-based discrimination (cf. Arrow (1973) , Brekke and Mastekaasa (2008) , and Quillian (2006) , among others). Discrimination in the form of lower wages for immigrants may also be rational for employers, if immigrants' reservation wages are below those of natives when faced with the same job offer. The relevance of discrimination may even increase over immigrants' working careers since job promotion usually goes along with higher earnings. As work experience increases, the earnings differential between immigrants and natives may be widening if "glass ceilings" prevent immigrants to reach certain positions and the earnings associated with them (cf. Cotter et al. (2001) , Pendakur and Woodcock (2010) ).
The idea of increasing inequalities between immigrants and natives regarding their wages is likewise employed in the theory of cumulative advantages dating back to Merton (1968) . Tomaskovic-Devey et al. (2005) and Brekke and Mastekaasa (2008) adopt this theory in the context of human capital acquisition and immigration. If the production of human capital is at least in part endogenously determined by the kind of an individual's job or work, then those employees with a "good" first job that offers sufficient possibilities for training and learning, will also have a higher probability of obtaining a better second job afterwards; a good second job will lead to a good third job and so on. If immigrants have in general a worse starting position than natives (e.g. because they lack country-specific human capital, or are discriminated against) they (i) will have lower observed returns to experience and (ii) may not be able to catch up with natives even if the returns to years since migration are positive.
These three theoretical approaches used to explain the path of earnings convergence or divergence between immigrants and natives are by no means exhaustive. Their predictions are partly ambiguous and unobserved aspects play an important role. In the remainder, however, I 5 will concentrate on testing the following hypotheses in order to find answers to the three questions stated in the first Section.
Hypothesis 1:
A positive effect on earnings is expected for additional country-specific human capital given that immigrants start acquiring such host country-specific human capital once they arrive. Immigrants are thus expected to catch up with natives in terms of earnings with additional years since migration.
Hypothesis 2: As natives may be able to move up the career ladder faster than immigrants, the returns to work experience are expected to be ceteris paribus higher for natives than for immigrants with otherwise comparable characteristics. The experience earnings profiles of immigrants are therefore expected to be flatter than those of natives, and wages of immigrants and natives will thus diverge.
Hypothesis 3: Differences in the effect of work experience are expected to be more pronounced in case of high skilled as compared to low skilled individuals. The productivity of high skilled individuals is more closely tied to their level of experience, as they are typically employed in more complex working environments (see Constant and Massey (2005) ). For high skilled immigrants, the "glass ceiling" effect should thus be of greater importance. The cumulative advantages of natives may lead to greater discrepancies in the returns to experience than is the case for the low skilled, especially during the early years of the working career. I therefore assume the difference in the returns to experience to be the largest for high skilled and the smallest for low skilled individuals. vocational training 6 (ISCED 3-4). In the German educational system, this group includes individuals whose highest educational degree is the Abitur. High skilled individuals are those who have received advanced vocational training or attained a tertiary educational degree from college or university (ISCED 5-6). 
Data and method

Empirical Method
In this section I examine how individual characteristics affect hourly wages and test whether immigrants' earnings converge to those of natives with additional time spent in the host country. I consider how differences in hourly wages evolve over time by looking at the effects of additional work experience and years since migration to test hypotheses 1-3. Chiswick (1978) as well as Borjas (1985) consider U.S. census data and use standard OLS estimators to identify the ysm effect. Regarding the European case, this has also been the most prominent approach (see e.g. Zimmermann (2005) for an overview of existing evidence). For this analysis I also turn to OLS and use clustered standard errors to allow for individual error term correlation. As endogeneity is of concern when estimating earnings equations including measures of experience and tenure, the estimated coefficients should be regarded as describing correlations rather than distinct causal effects. Return migration, which may lead to positive selection in the group of immigrants staying in Germany because of non 9 random panel attrition, might be a further issue. Yet, using data from the GSOEP as well (years 1984-1993) , Dustmann and van Soest (2002) show that no such effect is observable. 7
An important issue when dealing with earnings equations is the disentanglement of period, cohort, and time effects that are perfectly multicollinear. In the context of such an earnings equation, controlling for arrival cohorts, years since migration, and calendar year dummies would lead to unidentifiable coefficients. I circumvent this problem by using a very broad definition of immigration cohorts (i.e. I distinguish only between immigrants having arrived prior to 1973, between 1974 and 1988, and after 1989) as well as by following the suggestion of Heckman and Robb (1985) in using the average yearly West German unemployment rate instead of calendar year dummies as a proxy for general business cycle effects.
Years since migration and actual work experience are both significantly positively correlated with the logarithmized hourly wage of immigrants. Given a likewise significant positive correlation between these two variables 8 , omitting either experience or ysm in the regression equation would lead to a distinct upward bias in the estimated effect of the included variable. Comparisons between models using only ysm, only experience, or both variables as third degree polynomials for immigrants (in addition to the vectors of sociodemographic control variables X and Z, see below) indicate significant differences in the estimated effects of these variables. 9 Hence, both ysm and experience are included jointly.
The framework for the analysis is a standard wage model of the following form:
for natives, and
To facilitate inference, the two equations are jointly estimated in a fully interacted model. 10 The dependent variable is the logarithm of gross hourly wages in 2006 prices.
Experience (exper) is measured by an individual's actual work experience instead of some measure of potential work experience. X represents a vector of individual characteristics such as tenure in linear, quadratic, and cubic form, number of children in the household, dummy variables for region of residence, community size, marital status, self-employment, occupation and sector, and a constant. Z includes immigrant specific information in terms of language skill indicators (spoken and written), arrival cohort, age at migration, and country of origin. and measure the effect of the average yearly unemployment rate for West Germany (ur) 11 (this is the proxy I use to capture general business cycle effects also affecting wages). stands for a normally distributed error term. Subscripts n and m refer to natives and immigrants, where immigrant coefficients refer to the interaction term between an immigrantdummy and the corresponding variable. Models omitting regional information and not controlling for industry and occupation, as well as models excluding immigrant specific characteristics were estimated separately to verify the robustness of the results. An overview is given in Appendix Table A1 . The model presented above, incorporating all available information, is chosen due to the highest explanatory power in terms of the adjusted R².
Results and discussion
A full overview of the OLS results for the pooled sample as well as separately by skill group is presented in Appendix Tables A2-A5. The estimation results for the coefficients of experience and ysm of the full sample are presented in Table 3 . There is a clear effect of the duration of residence in Germany: while the ysm terms are all individually insignificant, they are highly significant when tested jointly. The result confirms human capital theory, i.e. country-specific human capital acquired in the years after migration positively influences earnings (see Figure 1 ). Also, the coefficients of German language proficiency (spoken and written) are both positive and significant (see Appendix Table A2 ). Nonetheless, there appear to be other factors apart from language proficiency -attributable e.g. to getting accustomed to the host country's labor market institutions and working culture -that seem to have a significant positive effect on earnings. The effect of years since migration captures this acquisition of host country-specific human capital. As it is jointly significant and positive for all values from 0 to 40, hypothesis 1 is thereby not rejected. Figure 3 that the effect of work experience is greater for natives than for immigrants: holding ysm constant, at a level of work experience of one year an additional
year of work experience is associated with an increase of hourly wages for natives by 3.1 percent as compared to an increase of 2.1 percent for immigrants. At 5 years of experience, the effect is 2.2 percent for natives and 1.5 percent for immigrants. It is not until they have reached 19 years of work experience that immigrants receive the same returns to an additional
year of work experience (see Figure 3 ). By that time, the average differences in the hourly wage rates are already considerable. Even though Figure 3 provides some evidence for converging wages at higher values of experience -i.e. higher returns to experience for immigrants than for natives -, the initial divergence cannot be fully overcome. However, when looking at the combined effect of additional years of work experience going along with additional time spent in Germany (see Figure 3) , the picture becomes different. In this extreme case, where all of an immigrant's work experience is obtained in Germany, equality in the effect of experience is already reached after 10 years. Still, the results deliver overall evidence in favor of hypothesis 2, i.e. higher initial wage growth for natives with additional work experience (cf. Figures 2 and 3 ). 13
Figures 2 and 3 about here
As the observations described above refer to the average outcome of all persons and differences in skills are controlled for only by changes in the intercept, I present separate estimations for high, medium, and low skilled workers in order to test hypothesis 3. Table 4 offers selected results for the different skill groups. 12 The experience earnings profiles were calculated by setting the variables of immigrants and natives at their respective means and varying experience, holding constant tenure and ysm. This was done using STATA's adjust command. 13 The p-value for the F-test of joint significance of the experience-immigrant interactions is .00.
13
When considering the effect of ysm on hourly wages for immigrants, we observe positive marginal effects for all skill groups, although joint significance for the ysm terms is given only for medium and low skilled immigrants (see Table 4 , Figure 4 ). Still, these results seem to confirm the validity of hypothesis 1. . Tables A2, A4 , and A6 in the appendix). Here, we even observe that wages grow at a stronger rate for immigrants than for natives for the low skilled at all levels of experience.
Having investigated the skill groups separately we can now test whether the difference in the returns to experience is the largest for the high skilled and the smallest for the low skilled. I compare the differences in the returns to experience between immigrants and natives. Significant differences in the marginal effects of one additional year of work experience after 1 and 5 years of experience are found between the high skill and low skill subgroups, whereas the differences between the high and medium skill subgroups are only significant after 5 years. 14 Overall, I interpret the finding as strong evidence in favor of hypothesis 3: low skilled immigrants profit from additional work experience to the same extent than natives, but high skilled natives have significantly higher returns to experience than immigrants (at least at low levels of experience).
As a last point, I compare the predicted experience earnings profiles for high, medium, and low skilled immigrants (based on the estimation results from Table 4 ) to see whether there is sufficient dispersion in the returns to skills between the groups to make it attractive for highly skilled immigrants to consider Germany an attractive host country (cf. Borjas, 1999 ). 15 Figure 5 shows that highly skilled immigrants fare considerably better than their peers with lower skills. Further information about the returns to skills in the respective home countries of immigrants would be needed to identify from which countries high skilled migration is most likely to occur. Still, the result indicates that there is a considerable dispersion in the returns to skill in Germany to make it more likely and more worthwhile for higher skilled individuals to immigrate there in general as were the case in the absence of such a difference in the returns to skills. 
Results for different immigrant subgroups
To test whether the results obtained above hold in different contexts, I repeat the estimations for selected immigrant subgroups. Specifically, I consider immigrants who arrived in Germany before vs. after 1973 (the time of the first oil price shock that marks the end of Germany's active guest worker recruitment), as well as those entering Germany after the collapse of the Socialist Regime in Eastern Europe after 1989 (as they reflect the increasing share of immigrants from Eastern European countries, cf. Table 2 ). I also separately look at immigrants aged 18 or older (as they were presumably not exposed to the German educational system). Detailed results are available from the author upon request.
Considering these subgroups, only small differences compared with the full sample are observable. Years since migration enter significantly in all cases, a result that holds also when skill groups are considered separately except for highly skilled immigrants. Similar results are valid for the experience interactions, where significant differences in the effect of work experience is found in all subgroups (although not in all skill groups therein). The general picture of flatter predicted experience earnings profiles for natives also holds for all subgroups. Only in isolated cases their profiles are steeper (low skilled individuals having arrived after 1989) or even flatter (immigrants having arrived in Germany at age 18 or above).
Since the distribution of immigrants and natives across industries differs, I also consider possible differences in the effects of ysm and experience by industries (cf. Table 1 ).
The estimated coefficients of the ysm polynomial are jointly significant in manufacturing and construction. Significant differences immigrants and natives in the effect of experience are observed in manufacturing and in public administration and services. Even though the effect of ysm and additional work experience is not significant in all industries, the predicted experience earnings profiles confirm the general findings obtained before, especially the steeper experience earnings profiles for natives compared to immigrants at low values of experience. It is, however, noteworthy to mention that it is the industries with the greatest differences in terms the share of immigrants and natives working there that show significant differences in the estimated effects. In industries, where the share is relatively similar (cf.
Table 1), the differences are generally insignificant. However, these industries also tend to be smaller, such that the lack of significance may simply be a result of a small number of observations in these industries. 16
Conclusion
Several remarkable features in the economic assimilation process of immigrants in Germany can be observed based on the results from the analyses carried out in this work.
First, the time immigrants spend in their new host country does indeed have a significant and positive effect on their wages. This result confirms classic human capital theory which suggests that immigrants acquire host country-specific human capital over time.
Taken by itself, the result of a -ceteris paribus -positive effect of years since migration on hourly wages might be considered as evidence for wage assimilation, i.e. a catching-up of immigrant earnings compared to natives. Second, compared to natives with the same observable work, regional, and family characteristics, immigrants earn on average lower hourly wages at all levels of experience. Especially for low values of work experience, natives receive higher returns for additional experience than immigrants. Even when the effects of experience and years since migration are combined, immigrants are only able to reach the wage level of natives in the low (and partly the medium) skill group. Third, it appears that for the high skilled, issues such as cumulative advantages of natives, along with possible discrimination with respect to employment opportunities and earnings (glass ceilings) may be of particular relevance as for immigrant in this skill group, the difference in the returns to additional work experience is the greatest. It remains for further research to quantify the precise extent to which early employment prospects affect immigrants' labor market outcomes differently from those of natives.
Summarizing the above findings we see that except for the low skilled, immigrants in Germany do generally not seem to be able to catch up with comparable natives with respect to wages. Even when the returns to additional work experience are higher for immigrants (especially when combined with the positive effect of years since migration) than for natives at high values of work experience, the initial divergence cannot be entirely overcome except in case of the low skilled immigrants. Especially for high skilled immigrants (i.e. those immigrants needed to close the employment gap in Germany's knowledge society) the long term prospects are rather discouraging as the earnings gap between them and their native counterparts is not decreasing over the course of their professional careers -a fact that may repel potential immigrants when they look for a permanent new home and hope for full assimilation and immigration even given the fact that their appears to be sufficient dispersion in the returns to skills among immigrants.
If Germany is to adapt a policy of focusing on high skilled immigrants as currently discussed in the political debate, extensive efforts need to be made by politicians as well as employers in order not to discourage these highly skilled immigrants direly needed at the German labor market. Hence, anti discrimination and equal opportunity laws need to be further enforced and employers need to offer their employees full access to all positions within a firm eventually in order not to lose the "Battle for Brains". 
Tables
Personal characteristics
Experience/10 0.0328 *** (0.0019) -0.0103 *** (0.0034) Experience squared/100 -0.0011 *** (0.0001) 0.0004 ** (0.0002) Experience cubic/1000 0.0000 *** (0.0000) 0.0000 (0.0000) Tenure/10 0.0177 *** (0.0016) 0.0073 ** (0.0030) Tenure squared/100 -0.0006 *** (0.0001) -0.0006 *** (0.0002) Tenure cubic/1000 0.0000 *** (0.0000) 0.0000 *** (0.0000) 
Figure A 1: Predicted experience earnings profiles, high skilled individuals
Note: Personal characteristics for high skilled immigrants and natives were set to their respective means. "Immigrants+ysm" refers to the predicted log hourly wage of immigrants for whom experience and ysm go hand in hand, i.e. all experience is acquired in Germany as soon as the immigrant arrives. See Table 4 for details. The shaded areas represent 95% confidence intervals. Source: Own calculations based on GSOEP, years 1984-2009.
Figure A 2: Marginal effect of experience and experience + ysm, high skilled individuals
Source: Own calculations based on GSOEP, years 1984 GSOEP, years -2009 . Results based on Table 4 . Note: Personal characteristics for medium skilled immigrants and natives were set to their respective means. "Immigrants+ysm" refers to the predicted log hourly wage of immigrants for whom experience and ysm go hand in hand, i.e. all experience is acquired in Germany as soon as the immigrant arrives. See Table 4 for details. The shaded areas represent 95% confidence intervals. Source: Own calculations based on GSOEP, years 1984-2009.
Figure A 4: Marginal effect of experience and experience + ysm, medium skilled individuals
Source: Own calculations based on GSOEP, years 1984 GSOEP, years -2009 . Results based on Table 4 . Note: Personal characteristics for low skilled immigrants and natives were set to their respective means. "Immigrants+ysm" refers to the predicted log hourly wage of immigrants for whom experience and ysm go hand in hand, i.e. all experience is acquired in Germany as soon as the immigrant arrives. See Table 4 for details. The shaded areas represent 95% confidence intervals. Source: Own calculations based on GSOEP, years 1984-2009.
Figure A 6: Marginal effect of experience and experience + ysm, low skilled individuals
Source: Own calculations based on GSOEP, years 1984 GSOEP, years -2009 . Results based on Table 4 . 
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